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METABOLISMO DEL CALCIO

Mineral esencial
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- 40-50% : Unido a proteinas (ALBUMINA > Igs)

Ca, = Ca, (mg/dL) + 0,8 (4-Albg g/dL)

pH sanguineo
Ca idnico = Ca medido x [1-0,53x (7,40 — pH medido)]
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HOMEOSTASIS DEL CALCIO

“HORMONAS CALCIOTROPAS ”. PTH, Calcitonina y Calcitriol

CaSR

PTH

Calcitonina

Variaciones
de la calcemia

FGF23, Foésforo, Magnesio
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ETIOLOGIA

1 Parathyroid mediated

Primary hyperparathyroidism (sporadic)
Inherited variants
Multiple endocrine neoplasia (MEN) syndromes
Familial isolated hyperparathyroidism
Hyperparathyroidism-jaw tumor syndrome
Familial hypocalciuric hypercalcemia

Tertiary hyperparathyroidism (renal failure)

Medications

Thiazide diuretics
Lithium
Teriparatide
Abaloparatide
Excessive vitamin A

Theophylline toxicity

2 Non-parathyroid mediated

Miscellaneous

Hypercalcemia of malignancy
PTHrP

Increased calcitriol (activation of extrarenal 1-alpha-hydroxylase)
Osteolytic bone metastases and local cytokines

Vitamin D intoxication

Chronic granulomatous disorders

Increased calcitriol (activation of extrarenal 1-alpha-hydroxylase)
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Hyperthyroidism
Acromegaly
Pheochromocytoma
Adrenal insufficiency
Immobilization
Parenteral nutrition

Milk-alkali syndrome
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ETIOLOGIA

Parathyroid mediated Medications

Primary hyperparathyroidism (sporadic) Thiazide diuretics

Lithium

Multiple endocrine neoplasia (MEN) syndromes Teripars
Familial isolated hyperparathyroidism
Hyperparathyroidism-jaw tumor syndrome

Familial hypocalciuric hypercalcemia

Tertiary hyperparathyroidism (renal failure)

Mon-parathyroid mediated

Tncreaced calcitriol (ackvation of extrarenal 1-al dace) Pheoc

Increased calcitriol (activation of extrarenal 1-alpha-hydroxylase)

Osteolytic bone metastases and local cytokines Adrenal insufficiency
Vitamin D intoxication Immobilization
Chronic granulomatous disorders Parenteral nutrition

Increased calcitriol (activation of extrarenal 1-alpha-hydrosylase)
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HIPERPARATIROIDISMO PRIMARIO

Adenoma (80-85%)
Hiperplasia — Carcinoma-
MEN tipo 1 o 2A

" PTH (75-80%)

. Ca,, Fosf, , Calcitriol

. FOsf,
Colecalciferol normal o bajo
¢FG? ¢Mg*2? ¢ +/-Acidosis metabdlica?
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Presentaciones clinicas:

1. HPP Asintomatico (90%)

2. HPP normocalcémico: Descartar causas secundarias

3. Crisis paratiroideas (1-2%) : Cag > 15 mg/dI
Infarto del adenoma

Enfermedad concomitante
Deplecion de volemia

4. HPP sintomatico:

PTH Hipercalcemia
Desmineralizacion 6sea Renal: FRA, ERC, Nefrolitiasis
Acidosis tubular Gl: nauseas, pancreatitis
Gota Musc: debilidad
Anemia NRL: Confusion

CV: HTA, acort QT
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Imprescindible DD > HIPERCALCEMIA HIPOCAL CIURICA FAMILIAR

AD -- HHF1, HHF2, HFF3

onsejeria de Sanidad

HPP HHF
Calciuria 24h| =200 < 100 # Ligeraca,
PTH en LSN
Cal/Cr > 0,02 < 0,01
0,01-0,02 - Descartar otras causas:
** |ngesta baja de calcio
** Déficit vitD
** Tiazida
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Diagnoéstico | /

- +/- Clinico
- ECG

- BQ: Cat? (20 determinacion), proteinas totales,
- A/S: J albumina, PTH, Fosforo, Mg*2, 250HD3, Cr, FG

- Hemograma

- Gases venosos

- Calciuria 24h

- LOCALIZAR LA LESION > ¢1Q?
Ecografia tiroidea
Gammagrafia con Tc¢c%™ sestamibi
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Tratamiento

|Q (Paratiroidectomia) en:

- SI nto m atl COS (nefrOIitiaSiS y fractu ras) Skull radiograph shows the typical "salt and pepper" appearance caused by osteitis fibrosa cystica (A).

Skull radiograph of same patient six months after removal of the patient's parathyroid adenoma (B).
The bones have returned to normal.

- Asintomaticos:

* < 50 afnos
* Aumento de Ca, > 1 mg/dl del LSN

O Jd T-Score < -2,5: cadera, lumbar, radio distal
Seas Fractura vertebral asintomatica previa

. Aclaramiento Cr < 60 mL/min.
Renal <4 ca, 24h > 400 mg/dia
Nefrolitiasis o nefrocalcinosis

Post-IQ: HipoCa transitoria 0 permamente (“Sme hueso hambriento”)
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MEDICO

No candidatos a cirugia. r w
: : . d
- Cinacalcet (Mimpara) 30 mg c/12h
Aumento de dosis 2-4 sem de 30 mg ¢/12h v
. : - =
- Si riesgo de osteoporosis = Alendronato
An @

** HPPNC: No requiere tto

** HHE: No requiere tto, salvo hipercalcemias severas — cinacalcet.
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HIPERCALCEMIA TUMORAL

Mecanismos;:

- Proteina relacionada con la PTH (PTHrP)
© Solidos: C. epidermoides (pulmén, CyC), renal y mama.
° Hematoldgicos: LMC, LNH, Leucemia-Linfoma T del adulto

- Osteolitico: MM, mama metastasico

- Tumor productor de 1,250H: Linfomas (LH>LNH)

Neoplasia productora de PTH — muy raro

Mal prondstico
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HIPERCALCEMIA TUMORAL

Mecanismos;:

- Proteina relacionada con la PTH (PTHrP) — “Hipercalcemia humoral de malignidad”
© Solidos: C. epidermoides (pulmén, CyC), renal y mama.
° Hematoldgicos: LMC, LNH, Leucemia-Linfoma T del adulto

PP — |

(prondstico) o

' Fosf, ‘ Fosforo

PTH LIN o baja 250H y 1,250H normal o bajo

¢FRA?
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Tratamiento

LEVE (< 12 mg/dI) MODERADA (12-14 mg/dl)
Hidratacién oral ) — - Cronico
Evitar hipercalcemiantes - Agudo

GRAVE (>14 mg/d)

- Control de diuresis
- SSF (0,9%) 200-300 mi/h (D 100-150ml/h)
- Calcitonina (4U/kg) im/sc > Efecto en 6-12h, después AS — Taquifilaxia tras 24-48h

- Bifosfonatos - Acido zolendrénico 4 mg iv en 100 ml a pasar minimo 15 min

Dosis Unica - Pamidronato 60-90 mg iv en 2 horas
Efecto en 2-3 dias

- Denosumab 120 mg sc

\-/g,Hemodiélisis?
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R E S U M E N Serum parathyroid hormone (PTH) concentrations in UsToDate

hypercalcemia and hypocalcemia
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CONCLUSIONES

1. El calcio es un mineral esencial. El aporte fundamental se obtiene de la
dieta y su depadsito principal es 0seo.

2. La homeostasis calcica esta regulada por hormonas calciotropas (PTH,
calcitonina y calcitriol).

3. El 90% de las causas de hipercalcemia son secundarias a
hiperparatiroidismo primario y a la hipercalcemia tumoral.

4. Una historia clinica detallada junto con una hipercalcemia “obligan” a
ampliar la analitica con proteinas totales, albumina, PTH, f&sforo,
magnesio, gases venosos y ECG. Los resultados nos orientan al

diagnostico y a la necesidad de ampliar estudio (calciuria 24h, 250H,
PTHrP, VSG, proteinograma, electroforesis, frotis, niveles ECA, TSH, pruebas de
imagen...).
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